Our main purpose is to develop the theory of existence of pseudo-superinvolutions of the first kind on finite dimensional central simple associative superalgebras over K, where K is a field of characteristic not 2. We try to show which kind of finite dimensional central simple associative superalgebras have a pseudo-superinvolution of the first kind. We will show that a division superalgebra D over a field K of characteristic not 2 of even type has pseudo-superinvolution i.e., K-antiautomorphism J such that d δ J 2 −1 δ d δ of the first kind if and only if D is of order 2 in the Brauer-Wall group BW K . We will also show that a division superalgebra D of odd type over a field K of characteristic not 2 has a pseudo-superinvolution of the first kind if and only if √ −1 ∈ K, and D is of order 2 in the Brauer-Wall group BW K . Finally, we study the existence of pseudo-superinvolutions on central simple superalgebras A M p q D 0 .
Introduction
Let K be a field of characteristic not 2. An associative superalgebra is a Z 2 -graded associative K- 
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Let A A 0 A 1 be any associative superalgebra over a field K of characteristic not 2, and let * : A → A be an antiautomorphism on A, then * is called a pseudo-superinvolution on A if a 0 b 1 * * a 0 − b 1 . In recent work on the representations of Jordan superalgebras which has yet to appear, Martinez and Zelmanov make use of pseudo-superinvolutions.
We recall a theorem of Albert which shows that a finite dimensional central simple algebra over a field k has an involution of the first kind if and only if it is of order 2 in the Brauer group Br k . The proof of this classical theorem is in many books of algebra, for example, see 1, Chapter 8, Section 8 . Throughout my work on the existence of superinvolutions of the first kind which has yet to appear, we prove that finite dimensional central simple division superalgebras of odd or even type with nontrivial grading over a field K of characteristic not 2 have no superinvolutions of the first kind, also these results were introduced in 2, Proposition 9 , 3 . Moreover, we introduce an example of a central simple superalgebra A M n D over a field K of characteristic not 2, where D 1 / {0}, such that A has no superinvolution of the first kind, but it is of order 2 in the Brauer-Wall group BW K , which means that Albert's theorem does not hold for superinvolutions and this is one of the reasons why one introduces a generalization for which it does.
In 2, Theorem 7 , Racine proved that A M n D has a superinvolution if and only if D has. Therefore, if A is a finite dimensional central simple associative superalgebra over a field K of characteristic not 2 such that A has a superinvolution of the first kind, then A M p q D , where D is a division algebra over K.
Let D be a division superalgebra with nontrivial grading over a field K of characteristic not 2. Since if A is a central simple associative superalgebra over K, then by 2, Theorem 3 A M n D , where D 1 / {0} or A M p q D , where D 1 {0}. In Section 2, we give some basic definitions for the supercase.
In Section 3, we classify the existence of pseudo-superinvolution of the first kind on D and we prove the following results. In Section 4, we classify the existence of a pseudo-superinvolution of the first kind on A M p q D , where D is a division algebra over K.
Finally, if K is a field of characteristic 2, and A is a central simple associative superalgebra over K, then a superinvolution which is a pseudo-superinvolution on A is just an involution on A respecting the grading. Moreover, if A is of order 2 in the Brauer-Wall group BW K , then the supercenter of A equals the center of A and ⊗ K ⊗ K , which means that A is of order 2 in the Brauer group Br K . Thus, by theorem of Albert, A has an involution of the Ameer Jaber 3 first kind, but since A is of order 2 in the Brauer-Wall group BW K , A has an antiautomorphism of the first kind respecting the grading, therefore by 1, Chapter 8, Theorem 8.2 , A has an involution of the first kind respecting the grading, which means that A has a superinvolution which is a pseudo-superinvolution of the first kind if and only if A is of order 2 in the Brauer-Wall group BW K .
Basic definitions
Following 2 , we have the following definition of R-supermodule homomorphism.
Definition 2.3. The opposite super-ring R
• of the super-ring R is defined to be R
• R as an additive group, with the multiplication given by
So if A is a superalgebra, then A • is just the opposite super-ring of A; one can easily show that if A is a central simple associative superalgebra over a field K, then A
• is also a central simple associative superalgebra over K.
Definition 2.4. Let A
A 0 A 1 , B B 0 B 1 be associative superalgebras. Then the graded tensor product
where the multiplication on A ⊗ K B is induced by
If A and B are associative superalgebras, then A ⊗ K B is an associative superalgebra.
The commuting super-ring of R on M is defined to be C C 0 C 1 , where
Definition 2.5. Two finite dimensional central simple superalgebras A and B over a field K are called similar
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Similarity is obviously an equivalence relation. The set of similarity classes will be denoted by BW K the Brauer-Wall group of K . If A denotes the class of A in BW K by using 4, Chapter 4,Theorem 2.3 3 , the operation A B A ⊗ K B is well-defined, and makes the set of similarity classes of finite dimensional central simple superalgebras over K into a commutative group, BW K , where the class of the matrix algebras M p q K is a neutral element for this product. Moreover, it was proved in 4, 5 that a central simple associative superalgebra A is of order 2 in BW K if and only if A ≈ A
• , the opposite superalgebra. 
Existence of pseudo-superinvolution on D
If , ν is nondegenerate, we say that the superspaces V and W are dual. 
an -Hermitian pseudo-superform is a pseudo-sesquilinear pairing satisfying
The pseudo-superform , ν is said to be even or odd according to either ν 0 or 1. If 1 resp., −1 , , ν is said to be Hermitian resp., skew-Hermitian .
We say that a super-ring R is prime if for any nonzero superideals I, J, the product IJ / {0}. If R M n D , where D is a division superalgebra over a field K, then R is a prime. We also have the usual characterization for homogeneous elements:
3.9 that I is self dual with respect to , 0 , and that * is the adjoint with respect to the Hermitian pseudo-superform , 0 . From now on, we let I be a minimal right superideal of A such that a * α a α 0 for all a α ∈ I α . As in 2, Lemma 5 , I e 0 A e 0 A 0 e 0 A 1 and hence we have e 0 Ae * 0 / {0} by primeness. Therefore, e 0 A ν e * 0 / {0} for at least one ν ∈ Z 2 . We choose ν to be 0, if possible. This will always be the case if 
3.15
Thus in all cases, we can choose t ν / 0 ∈ A ν such that If A M n D is a finite dimensional central simple super algebra over a field K, where D is a finite dimensional division superalgebra with nontrivial grading over K then, by Theorem 3.2, it is enough to study the existence of pseudo-superinvolutions on D to ascertain the existence of pseudo-superinvolutions on A.
